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CLAIMS 

1. An optical system for imaging a sample plate onto a camera 
device, wherein the sample plate is imaged onto a CCD camera 
by the optical combination of at least one lens and a fibre- 
optic taper. 

2. A system according to claim 1, wherein the lens is a 
mul t i - component 1 ens . 

3. A system according to claim 1 or claim 2, wherein the CCD 
camera is a bare cooled CCD camera or an intensified CCD 
camera . 

4. A system according to any of claims 1 to 3, wherein a 
shutter or iris is included in the light path between the 
sample and the CCD camera. 

5. A system according to claim 4, wherein the shutter is 
located between the lens and the taper input, or between the 
sample and the lens. 

6. A system according to claim 4, wherein the shutter is 
located between any pair of components of the mul ti -component 
lens . 

7. A system according to any of claims 1 to 6, wherein the 
entire sample plate is imaged and analysed in a single 
exposure . 

8. A system according to any of claims 1 to 6, wherein part 
of the sample plate is imaged at a time, so that the whole 
plate can be imaged and analysed by means of multiple 
exposures . 
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9. A system according to any of claims 1 to 8, having an 
imaging lens located close to the sample and a field lens 
located close to the taper input . 

10. A system according to claim 9, wherein the field lens acts 
to bend the light rays so as to be normal to the taper, hence 
minimising any loss of light due to rays entering the taper at 
angles outside the maximum acceptable angle fl=sin^ (NA) , where 
NA is the numerical aperture of the taper, (equal to the 
magnification) . 

11. A system according to claim 9 or claim 10, wherein 
efficient light gathering is achieved by bringing the sample 
plate as close as possible to the imaging lens and arranging 
the lens powers to cause the cone of light entering the fibre 
optic taper at least substantially to fill the numerical 
aperture (NA) of the taper. 

12. A system according to any of claims 9 to 11, wherein the 
light gathering efficiency is of the order of 3.5%. 

13. A system according to any of claims 1 to 12 , wherein the 
taper gives a demagnif ication of the order of 2.87. 

14. A system according to any of claims 1 to 13, wherein the 
imaging lens has a numerical aperture sufficiently large to 
fill the numerical aperture of the taper. 

15. A system according to any of claims 1 to 12, wherein the 
imaging lens is a complex lens consisting of a number of 
separate lens components. 

16. A system according to claim 5, wherein the complex lens 
is designed to be telecentric at either input or output or 
both. 
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10 

17. A system according to claim 9 or any claim appendant 
thereon, wherein a second field lens is mounted close to the 
sample plate to select rays generally normal to the plate, even 
near to the edge of the plate, and thereby minimise parallax 
effects . 



18. A system according to claim 7 or any claim appendant 
thereto / wherein the imaging lens and the field lens or lenses 
are combined with a single, multi -component optical system 
possessing the property of telecentricity at the object and 
image . 

19. A system according to any of claims 1 to 12, using a laser 
light source to illuminate the sample. 

20. A system according to claim 17, wherein both field lenses 
are multi-element lenses, 

21. A system for imaging a whole sample plate, or part thereof 
comprising at least one multi -component lens and a fibre optic 
taper, wherein the power. of the lens receiving light from the 
sample plate is arranged to cause the cone of light entering 
the taper to fall within the numerical aperture of a taper, the 
output face of which is bonded to a CCD camera. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -7 as originally filed 

Claims, No.: 

1-19 as received on 13/03/2001 with letter of 01/03/2001 

Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendnnents had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucfi amendments must be referred to under item 1 and annexed to this 
report.) 
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Concerning item V : 

1 . Reference is made to the following documents: 

D1=WO-A-9807022 

D2=GB-A-2315130 

D3=WO-A-9738239 

2. The closest prior art is represented by document D1 which discloses an optical 
system such as described in the preamble of new Claim 1 of the application. 

3. The optical system according to new Claim 1 differs from the optical system 
known from D1 in that the lens is designed to be telecentric at least at its output, 
i.e. the extremity of the lens disposed in front of the fibre-optic taper defined in 
Claim 1 . This feature minimises any loss of light due to rays entering the taper at 
angles outside the maximum acceptable angle (0=:sin'^NA. where NA is the 
numerical aperture of the taper). 

4. This solution is not suggested by the available prior art. 

Document D1 reveals a lens which is telecentric only at the extremity facing the 
object to be imaged. This allows the obtention of a parallax free image. However, 
D1 is silent on the advantages which could arise from the use of a telecentric lens 
at the other extremity. 

Documents D2 and D3 are not concerned with the use of a combination of a 
telecentric lens and a fibre-optic taper. 

5. Therefore, the subject-matter of present Claim 1 , as well as that of independent 
Claim 19, which contains all the features of Claim 1 , and of dependent Claims 2 to 
18, is considered to be new and inventive with respect to the available prior art. 
Accordingly, the present application meets the requirements of Art. 33 (2) and (3) 
PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-Apri! 1997) 



Latent cooperation t? 



PCT 

INTERNATIONAL PRELIMINARY EXAMINAT 

(PCT Article 36 and Rule 70) 



REC'D 2 1 JU:; 2GQ1 
WHEPORT 



Applicant's or agent's file reference 
C1112.01/C 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Fomn PCT/IPEA/416) 


International application No. 
PCT/G BOO/002 12 


International filing date (day/month/year) 
25/01/2000 


Priority date (day/month/year) 
16/03/1999 



International Patent Classification (IPC) or national classification and IPC 
G01N21/25 



AEfil 

Lb 



App licant 

CAMBRIDGE IMAGING LIMITED et al 



r7 ^^^-^(^^"O 4:N3STRoHeioT coHP/vO^^ T^yc 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 



S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 



1 




Basis of the report 


II 


□ 


Priority 


111 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIM 


□ 


Certain observations on the international application 



Date of submission of the demand 
14/08/2000 


Date of completion of this report 
19.06.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
M|) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer >''55«^hS>v 
Rouault. P f ^ |) 

Telephone No. +49 89 2399 2776 ^^.^^^^ 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GBOO/0021 2 



Basis of the report 

With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 



1-7 



as originally filed 



Claims, No.: 

1-19 



as received on 



13/03/2001 with letter of 



01/03/2001 



Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
' 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
-listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 




INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/G BOO/0021 2 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-19 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-19 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-19 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-Vlll, Sheet 2) (July 1998) 




INTERNATIONAL PRELIMINARY International application No. PCT/G BOO/002 12 

EXAMINATION REPORT - SEPARATE SHEET 



Concerning item V : 
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2. The closest prior art is represented by document D1 which discloses an optical 
system such as described in the preamble of new Claim 1 of the application. 

3. The optical system according to new Claim 1 differs from the optical system 
known from D1 in that the lens is designed to be telecentric at least at its output, 
i.e. the extremity of the lens disposed in front of the fibre-optic taper defined in 
Claim 1 . This feature minimises any loss of light due to rays entering the taper at 
angles outside the maximum acceptable angle (9=sin"^NA, where NA is the 
numerical aperture of the taper). 

4. This solution is not suggested by the available prior art. 

Document D1 reveals a lens which is telecentric only at the extremity facing the 
object to be imaged. This allows the obtention of a parallax free image. However, 
D1 is silent on the advantages which could arise from the use of a telecentric lens 
at the other extremity. 

Documents D2 and D3 are not concerned with the use of a combination of a 
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Claim 19, which contains all the features of Claim 1 , and of dependent Claims 2 to 
18, is considered to be new and inventive with respect to the available prior art. 
Accordingly, the present application meets the requirements of Art. 33 (2) and (3) 
PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



13-03-2001 





GB 00000021 J 



C1112.01/C 



CLAIMS 



1. An optical system for imaging a sample plate onto a camera device, wherein the 
sample plate is imaged into a CCD camera by the optical combination of at least one lens 
through which light enters a fibre-optic taper, characterised in that the lens is a conq)lex 
lens designed to be telecentric at least at its output, whereby light enters the taper at any 
point of its input fiace on average normal thereto. 

2. A system according to claim 1, wherein the lens is a multi-component lens, 

3. A system according to claim 1 or claim 2, wherein the CCD camera is a bare cooled 
CCD camera or an intensified CCD camera. 

4. A system according to any of claims 1 to 3, wherein a shutter or iris is included in the 
light path between the sample and the CCD camera. 

5. A system according to claim 4, wherein the shutter is located between the lens and the 
taper input, or between the sample and the lens. 

6. A system according to claim 4 when appendant to claim 2, wherein the shutter is 
located between any pair of components of the multi-component lens. 

7. A system according to any of claims 1 to 6, wherein the entire sample plate is imaged 
and analysed in a single exposure. 

8. A system according to any of claims 1 to 6, wherein part of the sample plate is imaged 
at a time, so that the whole plate can be imaged and analysed by means of multiple 
exposures. 
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9. A system according to any of claims 1 to 8, wherein the complex lens comprises an 
imaging lens located close to the sample and a field lens located close to the taper input. 

10. A system according to claim 9, wherein the field lens acts to bend the Ught rays so as 
to be on average normal to the taper, hence minimising any loss of light due to rays 
entering the taper at angles outside the maximum acceptable angle 9 = sin"'(NA), where 
NA is the numerical aperture of the taper, (equal to the magnification). 

11. A system according to claim 9 or claim 10, wherein efficient light gathering is 
achieved by bringing the sample plate as close as possible to the imaging lens and 
arrangmg the lens powers to cause the cone of light entering the fibre optic taper at least 
substantially to fill the numerical aperture (NA) of the taper. 

12. A system according to any of claims 9 to 11, wherein the light gathering efficiency is 
of the order of 3.5%. 

13. A system according to any of claims 1 to 12, wherein the taper gives a demagnification 
oftheorder of 2.87. 

14. A system according to any of claims 9 to 13, wherein the imaging lens has a numerical 
aperture sufficiently large to fill the numerical aperture of the taper. 

15. A system according to any of clahns 1 to 14, wherein the complex lens is designed also 
to be telecentric at its mput. 

16. A system according to claim 9 or any claim appendant thereon, wherein the complex 
lens also includes a second field lens mounted close to the sample plate to select rays 
generaUy normal to the plate, even near to the edge of the plate, and thereby minimise 
parallax effects. 
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17. A system according to any of claims 1 to 12, using a laser light source to iUuminate the 
sample. 

18. A system according to claim 16, wherem both field lenses are multi-element lenses. 

19. A system for imaging a whole sample plate, or part thereof, comprising at least one 
complex lens through which light enters a fibre optic taper, wherein the lens is telecentric 
at least at its ou^ut and the power of the lens receiving light from the sample plate is 
arranged to cause the cone of Ught entering the taper to fall within the nmnerical aperture 
of a taper, the output face of which is bonded to a CCD camera. 
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